We study the time evolution of SU(1, 1) coherent states driven by a damped harmonic oscillator as described by the Kanai-Caldirola Hamiltonian. The coherence of these states is preserved and their time evolution is described by nonlinear "classical" equations. The trajectories of all SU(1, 1) coherent states in phase space asymptotically approach a common point as t~~. In all cases, this approach is accompanied by a damping of the associated energy expectation value to zero.
In the Appendix, we show that all trajectories starting inside the unit circle asymptotically approach the point (x,y) =(1,0) in the limit t~~. However, this approach is somewhat different from the usual approach of a trajectory to an equilibrium point, since (i) the point (1,0) is not an equilibrium point and (ii) solution curves can not cross the unit circle. Solution curves spiral arbitrarily closely to this point from within the unit circle. As a result, the distance from the point (x(t),y(t)) to (1,0) exhibits a damped oscillatory behavior, rather than the usual monotonic exponential decrease as the equilibrium point is approached. The behavior described above is corroborated by numerical calculations of the phase-plane trajectories (Runge-Kutta fourth-order integrations), some results of which are presented in Fig. 1, corresponding l(b), but with no damping interaction, i.e. , A, =O, is shown in Fig. 3(a) . The actual trajectory is given by g( t) = $0 exp( 2-i cot) T. he angular frequency X = co is constant, as is the radius, p=(0. The variances and energy associated with this case of noninteraction are plotted in Figs. 3(b) and 3(c) and will be discussed below.
We now focus on the variances V(X, z) associated with the SU(1, 1) coherent states, as given by Eq. (3.5). It is again assumed that a function P(t) of the form in Eq. (2. 14) is chosen so that Eq. (2.13) is satisfied with a constant phase @(t) =4&. The variances in the x and y coordinates for the trajectories of Fig. 1 are plotted in Fig. 2 .
There are some noteworthy features. In Figs. 2(a) -2(c) the variance of the initially squeezed quadrature increases, attains a maximum, and then tends asymptotically to zero as t~oc. The greater the degree of initial squeezing, the greater the value of the variance at the hump maximum, so that, for sufficient initial squeezing, the quadrature may be unsqueezed for a definite time interval, before the eventual decay to zero. During this time interval, the other (initially unsqueezed) quadrature becomes squeezed, before its variance eventually tends to infinity. In all cases, although not immediately evident from the graphs, the Heisenberg uncertainty principle is obeyed, i.e. , V(X, ) V(X2)~-, ', . In Fig 2(d) . , with initial condition x0 =0. 99, we see that there can exist more than one time interval in which squeezing-nonsqueezing characteristics are exchanged.
Presumably,
with appropriate initial conditions, such exchanging could be induced over an arbitrary number of time intervals. [A little investigation shows that these periods of exchange occur when the trajectory g(t) is farthest from the point (1,0). ] Figure 3(b) shows the variances in the case of no interaction, i.e. , A, =O for the trajectory of Fig. 3(a) Fig. 3(c) .
IV. CONCLUSIONS
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APPENDIX
Here we sketch the ideas behind a derivation of the asymptotic behavior exhibited by solutions to the system in Eq. (3.12) . This nonautonomous system may be considered as the limit a~1 of the following family of systems: x = A (t)y+2aF(t)xy, y = -A (t)x -aF(t)(x -y +1), 0 a 1 . (A 1 ) In this work, we have considered the interaction of a dissipative system, namely, the damped harmonic oscillator, with SU(1, 1) Recall that the asymptotic equilibrium point x"which lies in the interior region bounded by 0, travels to the point (x,y) =(1,0) as a~l. In this limit, there is no limit cycle fL, and trajectories spiral arbitrarily closely to the point (1,0) as t~~.
